Application Serial No. 09/31 1,014 
Amendment dated April 14, 2004 
Reply to office action dated January 15, 2004 

Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

Listing of Claims 

1. (Currently Amended) A building monitoring system utilizing bi-directional radio 
frequency communication comprising: 

at least one master unit including a radio frequency transmitter and receiver; 

a plurality of remote units having a radio frequency transmitter and receiver, said remote 
units capable of transmitting to and receiving from said master unit; and 

said master unit includes a master scheduler that provides non-colliding predetermined 
communication times for each of said remote units, wherein there is greater than 1 second 
between scheduled communication times for at least some of the selected remote units, said 
remote units have a timer coupled to a controller for enabling said remote units to communicate 
at said predetermined communication times with said master unit. 



2. (original) A building monitoring system according to claim 1, wherein said 
remote units include: 

a radio frequency transceiver capable of receiving from and transmitting to said master 

unit; 

a controller coupled to said transceiver for controlling said transceiver; and 
at least one sensor coupled to said controller. 
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3. 



(original) A building monitoring system according to claim 2, wherein each of 



said remote units transmit a message to said master unit at a predetermined transmission time, 
said predetermined transmission time being determined by said master scheduler and transmitted 
to said corresponding remote unit, said scheduler coordinating each predetermined transmission 
time so as to avoid collisions between predetermined transmissions times of other remote units. 

4. (original) A building monitoring system according to claim 3, wherein said 
predetermined transmission times are transmitted from said master unit to said remote units as 
absolute times. 

5. (original) A building monitoring system according to claim 3, wherein said 
predetermined transmission times are transmitted from said master unit to said remote units as 
time delays. 

6. (original) A building monitoring system according to claim 3, wherein said 
remote units have a target transmission period and an estimated transmission duration, said 
master unit spacing said predetermined transmission times by at least said estimated transmission 
durations to avoid collisions. 
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7. 



(original) A building monitoring system according to claim 6, wherein said 



remote units have remote unit types and said estimated transmission durations depend on said 
remote unit type, said master schedule being calculated as a function of said estimated 
transmission durations. 

8. (original) A building monitoring system according to claim 1, wherein said 
remote units having a first low power consumption state in which said remote units can neither 
receive nor transmit, a second power consumption state in which said units can receive, and a 
third power consumption state in which said units can transmit, said remote units are in said 
receive state only at predetermined intervals, wherein said second and third sates have higher 
power consumption than said first state, and wherein at least some of said remote units include 
sensors logically coupled to said remote units. 

9. (Currently Amended) A bi-directional building monitoring system comprising: 
at least one master unit including means for wireless transmission and reception of data; 

a plurality of remote units, wherein each of said remote units include means for wireless 
transmission of data to said master unit and means for wireless reception of data from said 
master unit, said remote units further include means for sensing external conditions and 
generating external sensor data; 
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means for calculating a schedule of periodic transmissions from said remote units to said 
master unit, wherein there is greater than 1 second between periodic transmissions for at least 
some of the selected remote units ; 

wherein said means for transmitting from said master unit to said remote units includes 
means for transmitting at least part of said schedule to said remote units; and 

timing means in said remote units for enabling said remote unit to transmit said external 
sensor data to said master unit in accordance with said schedule. 

10. (Currently Amended) A method for allowing a remote unit to communicate with 
a master unit in a building monitoring system that has at least one master unit including a radio 
frequency transmitter and receiver, and a plurality of remote units having a radio frequency 
transmitter and receiver, said remote units capable of transmitting to and receiving messages 
from said master unit, the method comprising: 

a. determining a remote unit communication time for each remote unit to 
communicate with said master unit such that each of said remote unit times do not collide with 
each other, wherein there is greater than 1 second between remote unit communication times for 
at least some of the remote units ; 

b. transmitting each remote unit communication time to a corresponding remote 

unit; 

c. detecting when the remote unit communication time arrives for each remote unit; 

and 
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d. communication a message between a corresponding remote unit and said master 

unit when each remote unit communication time is detected. 

11. (original) A method according to claim 10, wherein each of said remote units 
have a non-communicating low power consumption state in which said remote units can neither 
receive nor transmit, a receiving state in which said units can receive, a transmitting state in 
which said units can transmit, said receiving and transmitting states having higher power 
consumption than said non-communicating state. 

12. (Currently Amended) A method for scheduling remote unit radio frequency 
message transmissions in a building monitoring system, the method comprising: 

a. providing at least one master unit including a radio frequency transceiver, and a 
controller for operating said transceiver; 

b. providing a plurality of remote units, wherein said remote units include a radio 
frequency transceiver capable of transmitting to said master unit transceiver and capable of 
receiving from said master unit transceiver, wherein said remote units have a target transmission 
period for transmitting a complete message to the master unit ; 

c. providing means in said master unit for calculating a master schedule of 
predetermined remote unit transmission times for said remote units, wherein said predetermined 
remote unit transmission times are based at least in part on said remote unit target transmission 
periods, such that collisions are avoided between said predetermined transmissions; 
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d. calculating said master schedule of predetermined remote unit transmission times 
based at least in part on said remote unit target transmission periods; 

e. transmitting timing instructions based on said master schedule from said master 
unit to said remote units; and 

f. transmitting messages from said remote units to said master unit at times based on 
said timing instructions. 

13. (original) A method as recited in claim 12, wherein said means for calculating 
includes a computer executing a program allocating said predetermined transmissions times to a 
plurality of time slots for said remote unit predetermined transmission times, wherein said time 
slots are stored in said schedule. 

14. (original) A method as recited in claim 12, wherein said remote units have an 
estimated transmission duration, wherein said schedule of predetermined times insures that, for 
each of said remote units, each of said predetermined remote unit transmission times have a start 
time wherein said start times are spaced apart by at least said remote unit estimated transmission 
durations. 

15. (original) A method as recited in claim 12, wherein said remote units have are 
classified into types and said estimated transmission durations are a function of said remote unit 
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types, wherein said calculating schedule step includes determining said estimated transmission 

duration as a function of said type. 

16. (original) A method as recited in claim 12, wherein said remote units are 
classified into types and said remote unit target transmission periods are a function of said 
remote unit types, wherein said calculating schedule step includes determining said remote unit 
target transmission periods as a function of said type. 

17. (original) A method as recited in claim 12, wherein said remote units are coupled 
to sensors wherein said sensors are classified into types and said estimated transmission 
durations are a function of said sensor types, wherein said calculating schedule step includes 
determining said estimated transmission duration as a function of said sensor type. 

18. (original) A method as recited in claim 12, wherein said remote units are coupled 
to sensors wherein said sensors are classified into types and said remote unit target transmission 
periods are a function of said sensor types, wherein said calculating schedule step includes 
determining said remote unit target transmission as a function of said type. 

19. (original) A method as recited in claim 12, wherein said means for calculating 
includes an executable computer program including the steps of, 

deriving said remote unit target periods from data obtained from said remote units; 
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setting a maximum target period; 

determining a maximum remote unit transmission duration; 

dividing said maximum target period by said maximum target duration to obtain the 
number of elements to allocate; 

create a data structure with at least said number of elements; and 

beginning with one element, for each remote unit, filling a bucket having available time 
with a remote unit identifier, then skipping ahead about the time of the remote unite target 
period, and filling another element with said remote unit identifier, repeating until the maximum 
target period has been covered. 

20. (original) A method as recited in claim 19, wherein said maximum target period 
is the largest target period obtained from said remote units. 

21. (original) A method as recited in claim 19, wherein said maximum target period 
is the largest target period obtained from said remote units clamped at a maximum value. 

22. (original) A method as recited in claim 19, wherein said remote units are 
classified into types and said remote unit target periods are obtained indirectly from said remote 
units by obtaining said remote unit types from said remote units and said remote unit target 
periods are derived from said remote unit types. 



9 




Application Serial No. 09/311,014 
Amendment dated April 14, 2004 
Reply to office action dated January 15, 2004 

23. (original) A method for as recited in claim 19, wherein said means for calculating 
includes an executable computer program including: 

obtaining said remote unit target periods from said remote units; 
setting a global maximum target period; 

for each remote unit, calculating the number of predetermined transmissions that will 
occur within the global maximum target period; 

for all remote units together, calculating the global number of predetermined 
transmissions that will occur within the global maximum target period; 

creating an ordered data structure having a number of elements at least equal to said 
global number of predetermined transmissions; and 

for each remote unit, for each of said number of predetermined transmissions for said 
remote unit, filling in one of said elements in said data structure with data including an identifier 
for said remote unit and a predetermined time for that remote unit to next transmit. 

24. (original) A method as recited in claim 23, wherein said data structure includes a 
linked list of at least one element for each predetermined remote unit transmission time, wherein 
said linked list is sorted according to time of predetermined transmission. 

25. (original) A method as recited in claim 23, wherein each of said remote units has 
an estimated maximum remote unit transmission period, wherein an estimated end of 
transmission is calculated based at least in part on said predetermined transmission time and said 
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estimated transmission duration, wherein and said data structure element contained 

predetermined next transmit time does not occur not before said estimate end of transmission 

time. 

26. (original) A method as recited in claim 23, wherein said computer program, in 
execution, traverses said elements of said data structure in time order, and for each element, 
transmits said next predetermined remote unit transmission time to said remote unit for said 
element. 

27. (original) A method for operating a bi-directional radio frequency building 
monitoring system master unit including at least one master unit having a controller coupled to a 
transceiver, and a plurality of remote units each having a transceiver, the master unit having a 
computer processor and a time ordered data structure including a plurality of elements, said data 
structure elements having predetermined transmission times including at least one predetermined 
transmission time for each of said remote units having predetermined transmission times, the 
method comprising the steps of said computer processor executing at least the following steps: 

a. traversing said data structure, and, for each data structure element having at least 
one of said remote unit predetermined times; 

b. waiting upon either a transmission from said remote unit associated with said 
data structure element or a timeout without receiving a transmission from said remote unit; 
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c. upon reception of said transmission from said remote unit, transmitting an 
acknowledgement of said received transmission and transmitting a time signal for next remote 
transmission, said time signal being consistent with said predetermined transmission time 
contained in said element, and advancing to said next time ordered data structure element and 
executing step b; and 

d. upon timeout without receiving said transmission from said remote, advancing to 
said next time ordered data structure element and executing step b. 

28. (original) A method as recited in claim 27, wherein said time signal includes a 
time delay for said remote unit to wait until transmitting. 

29. (original) A method as recited in claim 27, wherein said time signal includes an 
absolute time at which said s remote unit is to transmit. 

30. (original) A method as recited in claim 27, wherein said time signal includes no 
time data which said remote unit interprets as an instruction to re-execute the current 
predetermined time. 

31. (Currently Amended) A building monitoring system utilizing bi-directional radio 
frequency communication comprising: 

at least one master unit including a radio frequency transmitter and receiver; 
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a plurality of remote units having a radio frequency transmitter and receiver and at least 
one sensor , said remote units capable of transmitting to and receiving from said master unit , said 
remote units also adapted to transmit a message including sensor data to said master unit ; and 

said master unit includes a master scheduler that provides non-colliding predetermined 
communication times for each of said remote units , wh e r e in th e r e is great e r than 1 s e cond 
between sch e dul e d communication times for e ach of at l e ast s e l e ct e d r e mote units , said remote 
units have a timer coupled to a controller for enabling said remote units to communicate and 
deliver a complete message including the sensor data to the master unit during each of at least 
selected at said predetermined communication times with said mast e r unit . 

32. (Currently Amended) A bi-directional building monitoring system comprising: 

at least one master unit including means for wireless transmission and reception of data; 

a plurality of remote units, wherein each of said remote units include means for wireless 
transmission of data to said master unit and means for wireless reception of data from said 
master unit, at least selected remote units further including means for sensing external conditions 
and generating external sensor data; 

means for calculating a schedule of transmissions from said remote units to said master 
unit , wher e in th e re i s great e r than 1 s e cond b e tw ee n sch e dul e d transmissions for e ach of at least 
s e l e ct e d remot e units ; 

wherein said means for transmitting from said master unit to said remote units includes 
means for transmitting at least part of said schedule to said remote units ; and 
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timing means in said remote units for enabling said remote unit to transmit said external 

sensor data to said master unit during each of at least selected scheduled transmissions in 

accordance with said schedule. 

33. (Previously Presented) A building monitoring system utilizing bi- 
directional radio frequency communication comprising: 

at least one master unit including a radio frequency transmitter and receiver; 

a plurality of remote units having a radio frequency transmitter and receiver, said remote 
units capable of transmitting to and receiving from said master unit; and 

said master unit includes a master scheduler that provides non-colliding predetermined 
communication times for each of said remote units, said remote units have a timer coupled to a 
controller for enabling said remote units to communicate at said predetermined communication 
times with said master unit, said master unit transmitting a next predetermined communication 
time to each of at least selected remote units after reception during a current predetermined 
communication time. 

34. (Previously Presented) A building monitoring system utilizing bi- 
directional radio frequency communication comprising: 

at least one master unit including a radio frequency transmitter and receiver; 
a plurality of remote units having a radio frequency transmitter and receiver, said remote 
units capable of transmitting to and receiving from said master unit and further having one or 
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more sensors for sensing one or more environmental variables; and 

said master unit includes a master scheduler that provides non-colliding predetermined 

communication times for each of said remote units, said remote units have a timer coupled to a 

controller for enabling said remote units to communicate at said predetermined communication 

times with said master unit, said predetermined times provided by the master scheduler for at 

least selected remote units being dependent on the expected rate of change of the one or more 

environmental variables sensed by the one or more sensors of the selected remote units. 
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